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mz-D^xm&zthx^^mit'j?^^,, 



*$&mn, ^P/Wy^yf (Anthopleura inornata) t^^*t5, 
(Trachyphyllia geoffroyi) S.t^Tif ^ s^-f-ff $ (Scolymia Vitiensis) 

ymm^KDmm^m^^xtem^^^^-^mnv, stefcst-s^y/w y 

^^^•r^ (Anthopleura inornata) Oc DNA7-Y7"7 y-^f)±fS7°7^v 

<h l£J&5>J bfc„ $ fem^^SW^^tt^^tufe^y /Wf V*?^^? (Anthopleura 
inornata) ft 6 f O^^llRtttXU! P HlRSt££:#*f Ufc 0 

#359§#£>«U t^fyrf (Trachyphyllia geoffroyi) XtTTlF^ 
■7-^f^i^i^=f (Scolymia Vitiensis) i^OcDNA7^7~7!)-^fflV^^b 
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( 3 ) ytm.U&fe?) p HlRgtta* p H 5 ~ 1 0 X*£feT*%> Z> : 

( a ) ie?ij#-§- i mis*©r s y m^m ; xrau 

( b ) m&m-%- 1 (dfeiccDT s y SHE^ifcasv^r i a> * y 

TOt//3lii#iP?:tt57 5 / WJ^tl, P^^#'l4§rWi-5T^ yHSB 
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(2) 5 5 3 nm^tfS^/VM^MS 2 5 3 0 0^5 ; 

(3) %^L^^(D p H^Stt^ P H 5 ~ 1 0-e^^-efe^) : 

( a ) IB?iJ#-^- 3 ^lEifeWT 5 y ^IB£U ; Xtt, 

(b) iB?iJ#-J§-3Kl!B^T^ ymimz.&^X lfabWtm<DT^ yM<Dfr^ 

h^mcommKxtb\-£, ^mm^m^m^^— Kt5DNA« 

(a) ia^iJ#-§- 1 (vlfSife^T ^ y^IB^J^^- KtSDNA ; 3Ui, 

(b) ib^ij#-^ i izmM(DT * y^IB^J^*5v^T i ^f>ti©7 ^ y^<D^^ N 
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— KtSDNA : 

(a) IB*iJ#^3^fBlte<D7 5 y^IB^JSr^- KfSDNA ; Xtt, 

(b) IH^J#-^3(CfB«cOT5 yMIB^J(c4oVNT 1 ^b»7 5;i©^ 

— KfSDNA : 

(b ) m$m-%- 2 tsB«©««E^H!:*3VNT i & b%km(Di&m<D?K$: s w&rip 

BB^J : 

( a ) iB^iJ## 4 (CfBigcC^SMB^J ; XWu 

( b ) IB^J#-^- 4 ^fBifcc^SIB^J^^T 1 b&m<D&M<DX.$Zs W&Rl? 
SB^IJ : 
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^^m^Xtllt, H^-^^dt (Trachyphyllia geoffroyi) &5ltCDTfB 

J$l t5 5 7 2 n m (^) "Cfc <9 , it^^S^ 5 1 8 n m (*S0 5 8 1 n m 

; 

(2) 5 0 8 nm{Cjo(t'5^/^^^#^: (It) ^9 8 8 0 0M- 1 cm- 1 

9 N 5 7 2 nm^4o&7 5^/VS£5fc#it 0^) #6 0 4 0 0M- 1 cm- 1 ; 

(3) i^lfcWO. 8 0 m) &X$0. 3 3 (^) 

(4) !*&&^&<DpH^g'ffi^O^-C<DpKa tt*|I5. 7ffc5 : 
( a ) mtm^ 5 KlfEig^T 5 J mm ; Xfi, 

^mm<D & h \z.%\\(omm\^ xrn-t, rf ^Nt^^ty^ (scoiymia 
vitiensis) &&(DTmco!&&&^ir&i&ftm&nfcmm£tL%^ 

(1) m^m<vmmz£vm&frbfc&izmk^^&m*fc-&fc5 o 8 nmoiio 

RZP 5 7 8 n m (#) Tfc <9 , ^}tfe*:?£:R# 5 1 8 n m (m) RXF 5 8 8 n m 
(^) -VhZ ; 

(2) 5 0 8 nmtfeit5^;^)t^S (HO #1 0 2 2 5 0M- 1 c m- 1 
<9 , 5 7 8 nm^4B{t5^/l/^^iC (^) #7 6 9 5 0M- 1 c m- 1 
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3 ; 

(3) Jr^M (£cft) #0. 4 3 (It) M*0. 5 1 (30 "CfeS ; Xt* 

(4) idkfe (5 0 8 nm) ©pH^f tttoV^pKa^S. 8tfe^ (5 
7 8 n m) ©pHi»ol/^pKa^6. 5-T?&5 0 

( a ) 1H^IJ#-^ 9 ^fBfc<DX 5 y ^IB^J ; Xte, 

( b ) m&m-^r 9 {-tB<fe<DT ^ y ^e^c^t i a» bti©7 ? y i^^, 
IM^/xfitio^ftST 5: y g^ga^j^u ^o^^ftsr ^ y^E 

*3SM©BU©«tR^«t^Hrx BB3?0##1 1« 13, 1 5Xlil 7 (DfRTtL^tdlS 

(a) S5>J##5JJliatt<7>T$yKE^JSr = — Ki~5DNA ; Xfi, 

(b) E#l## 5 KHE*fc0>7 5 /WJC^V^T 1 ^b»©7 ^/iw^ 
g&&TV'Xte#An£^-£T 5: y ^SB^J£=<- Kb, ^oS3tfi6S*=«- K 
t^DNA : 

(c) E^J##6^fBSfe©^SE^J«r^i-5DNA ; XWt, 

(d) E^J#*6^|E*©4ttSHa^J^43VNTld»b»fi©*tt3£«>^, ffm&t^ 
/Xtt#JDSr^r-r5*tt*iB^JSr*lx, ^of 3tgeS* = - KtSDNA : 

(a) lE?U##7fc|E«OT5: y^IB^J^^- KfSDNA ; Xfct, 

(b) IH^J#-^8 tSB*<D*|[£iB^J«:*i- SDNA 0 

(a) IB^J#-^9 idfBgt<^T^ 7 ^IB^iJSr^- KtSDNA ; Xtt. 

(b) E^J#-^9^|E«E©T5 y MB?iJK:*5Vvr 1 *»b*tfi©T 5 y ^£>^i*c, 
mftX^/Xttf+JPSr^r-t-ST^ y»E^J*=«- Kb, *^oS3tse K 
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I f. 



f^DNA : 

( c ) IE?lJ#-5§- 1 0 tEf©MI3?iJ*ft5DNA ; Xtt. 

(d) m^m-^l 0 miB«©i»E^IH:*5^T l d^ti©!!©^*, 

( a ) @H^lJ#-§- 1 1 , 13, 1 5JRJil 7l:£t©7$ /^IE?lJ£r=i — KtSD 
NA ; Xfe, 

(b) iB^J##l 2. 14, 1 6X!il 8 m|E«J©jaSK^JSr^r"t-«DNA. 

^S^D/Hy^yft^ (Anthopleura inornata) SjfecOfe^ 

^esc (Be-o) h/^^au^bfc^m^^i-o 

IH2fi, ^H^^^Wy^^f t^ 7 (Anthopleura inornata) l£3tCD-fe3?t 



7 



(Be — G) ©Pl)t^^^ b;KZ)pHigtt^/Tt 0 flttttt plUfiSr^ U 

8£Wtt!ft}teft£r^i"o 6 0 5 nmf^^Bjo^y /W y=¥^^^r^**<D^M 
6® (Be-G) #Wtf>Bbt££^U 2 7 7nmtt-^(uieiSltLT 
{£;b;ft5Bbfe& (5§=#»IT 5: y Sttf>Pj£?fe) ^^-To o^!9, 2 7 7 nmOfttS 
efi^-t-efc5f^t, 6 0 5 nnKDffiT^^BJtD^y/W y^V^-T^ 
mM(D^mm&M (Be-G) #t(OPlM^pH5~pHl 0(CjoV^T(5i:^ 

i3tt, *!|0JW<!);Wy^>f t^ 7 (Anthopleura inornata) S^ftO-felt 
Sfilf (Be-R) <DP#I|X^-<y h^^SiJ^L7c^^^i- 0 «#teg&iDOte<E>i£ 

04{^ N ^P^O^UMy^Vft^ (Anthopleura inornata) £5fe<7)-felS? 
^fi5f (Be-R) h;WpHlftt^/Tt„ ^IfteteplHfiSr^U 

I^IAttBS^^^-i-o 5 5 3 nmitt^©^!);Wy^f>f ^^ft^feil 
6i€ (Be-R) iHNTc^PM^^U 2 7 7 nm{i-»Serattt 
®Lf?foZ>vR%m {JsmWkT % J Wl<D*Bl%) lt^-t 0 o£9, 2 7 7 nm©fitl 
6fC*^ — ^-CfeS*^b, 5 5 3 nm(Diii:-e^:^PJ(Z)-<y /W y^f>ft^ 
(Be-R) #f(7)PiWpH5~pH 1 0 lZ&\,^Xte t As 

0 5fi, *^BJ<7)^7fe^e® (Kaede) (DW.®.^^? h/^^i~ 0 
HI6«, ^PJO^^^S® (Kaede) <D^3t^^y b^^^i~o 
@7fi, ^BJcO^^M&S (Kaede) OitfK^^A Lfc HeLa 470nm 

-eHbillL-r, 5i0nmom7fe-e^J^bfc^m^r^-ro 

EI8{± N Kaede & £ Kaede2 <D 1 2. 5%7^U^7$ K"Wm^<»K^ — 
^^^-To Kaede (Cit-MSV^^-Ai L"C Kaede2 (D/<>- Y&WfcZ>o 

B!9f±, HeLa Kaede (±111) RXl Kaede2 (TB) ^^-^f^f 

> tLfe b#<d^^° ^ - y & 7jkir 0 

HOli, ^ (^) 5feBitt^#^) Kaede ? W(DtyWTZ^-tm%kW^h 
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/W7^ F^/U^J;S«^»J^-e^-r„ KaedeMS^fC 365 nm ^R^It^fTV^, 
20^iTi:tCl^>-7 B y y^tt SDS/PAGE £r*Tofc„ tpgtf>ein 365 nm^t^ttHU 
(0#) <7>Pj£l&*^ h/l^^-To TS©i(i, 365 nm}fefi8l* 140 ^<^M^^ 

0 1 lfl *^0J<O^3t^e®(Momiji)(Dl»)^^-<^ h/k&tmTt*^ b/l- 

01211 ^^CO^^;^e«(Momiji)<Dp H^Stt^^i-o 

113(t ^0^(D^^Me®(Momiji)^UV 3 6 5 n m£,TO X.tzM'k^ 

@14it «^<D^^6JC(MomijiMcUV 3 6 5 n m £ fig*t VJt&&<DW. 

1 1 5 li, UV ^ttfu^OPi^llX^^^ h/KD^t: (Momiji2) ^^"To 
11611 UV m%imfe<Dm.fc*^t h/l"D^lk (Momiji4) &7r:-f 0 

0 1 7J1 UVTOfu^(DP^Ji5l^^<^ h/Vfc°— ^©pH KliS^ffcCMomiji) 
-TOM (508 nm) (578 nra) 

01 8 flUV BB^mJ^^^lR^^^ b/l-t 0 — ^©pH Hi £5^b(Momiji2) 
-To BSfttu(508 nm) (576 nm) 

01 9 flUV BSftfu^^)^^^^^ ^©pH ^ £5^fb(Momiji4) 

"To ^I^Su(508 nm) WW^k (583 nm) 

02Ofl 365 nm %WM^f^ £ S^^tt^l^ti^ (Momi ji) £r^i- 0 6/z 
g/ml (D^e^-CS'J^bfCo ^^^^(D^^B^^^i-Sfcfcfc^S'i-llV^ 365 nm 
^Tfe-C^^^^TV^O nm^^ 650 nm ^ ~^(D^%^^t7 h Ufc Q 

12 111 365 nm5t^l+0tP^^J;S^:7tii#tt^b(Dfi#(Momiji2)^^-ro 6 M 
g/ml (DMe^-rS'J^b^lo ^{$£©^£M^i-5fcfe^3n;iif^ 365 nm 
<0%~Q%W$k%:'ili\ s 470 nm^b 650 nm ^t©f)t^^^ h/l^S'J^ U7c 0 

12 211 365 nm^HSMB#P^^J;S^:3t#'t4^bCOti^(Momiji4)^^-r o 6/z 
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(DytXytm&Zft^^ 470 nmfr>b650 nm * X*<D%r%*^? h A-£$J5£ bfc 0 
HI 2 3 {4, HeLa »F^-C(D^#tt^ti#^^i- 0 
Exposure time 410 nm 100ms 
Green 400ms , Red 50ms 
DM 420DCLP 

Green Ex 475AF20, Em 530DF35 
Red Ex 550DF35, Em 575ALP 
Object lens X40 Uapo/340 

410 rmw&t^ ^ytm^3fmmxn^tc 0 

E]2 4f4 N 12. 5%T^V^T^ Vfftl' (Pseudo -native SDS/PAGE) X(DWWi^ 

WT (Momiji) : 234$: 
dl6 : 

ml6 : ^-mW- 

1212 5(4, 365 nmytmfttW&CD'gytX^? h (dl6) £^"f 0 
M-gytt 0 — ? (518 nm) 
? (591 nm) 

0 2 6(4, 365 nm^ttitu^^^^ h/Kml6)£^-f 0 
l*^7fet°— * (518 nm) 
^ (587 nm) 



(i) ^B^^feiiet 

^B^<D^— (D-fe^^SWft, ^D/W y ^V^-f^ (Anthopleura inornata) 
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(1) Mi>*^6 0 5 nmt^5; 

(2) 6 0 5 xim\Z$ol-fZ>^/UP%yt&Mfc4 7 5 5 OTrfoS ; 
( 3 ) %WLUm^(D p H^tt^ p H 5 ~ 1 0 -e^^T?fc^) : 
^fgKtf^ZKD-fel^S®^ ^iJ/Wy^Vf f ^ (Anthopleura inornata) 

( 1 ) PjfcJ&l^fcR^ 5 5 3 n m-e£>& ; 

(2) 5 5 3 nm^*5(t5^/^eS7fe^^C^2 5 3 0 O^fcS ; 

( 3 ) %m.um&<D p H^i4^ p h 5 ~ i o x&fexh § : 

^<!J /W y^V^^r^- (Anthopleura inornata) 9 6*Oi^tU ^ 

frHb*LT^5 0 ^<y;Wy^yft^ (Anthopleura inornata) Ji, It^gititgP 
ft&^^^WT^IIM^I^i^^y y^l/?-^? (Anthopleura inornata) 
\ 9 (Anthopleura inornata) £X$\-(D4 V *c >"^-Y 9 ^f>^S^©feil6f ^ 

*Hi©l-(DfeiifiS (Be-G) wro^Ji^-e^i-ii «9 , K<Dtf£ 

»^6 0 5 nmt'fct), £fc, 6 0 5 nml^(t5WMit(i4 7 5 5 

(Be-R) » % siT<DmMMx^-tm v , kidus 

«fi^5 5 3 nm-efc0, £fc, 5 5 3 nmt'fcCtS^^Witii 2 5 3 0 
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*lP^OfeiI6f(4, (1) FRETW^t^^ g 
«KcD-fe*^e«(i, #Pj£l&#ttcD p H^S'tt^ P H 5 ~ 1 0 -V&fe 

( a ) MB^J#-^- 1 Xte 3 (c:fEtt(DT ^ 7 ®?IB^J ; Xte. 

( b ) m?m-%- 1 Xfi 3 ^fBife^T ^ 7 g£IB?iJk::&i^T 1 h$km<DT ^ / m<D 
5 3 nmT*fcoTU^U &5VM«l&fe^:ft<7}ftt;^ f. L fc t> <£> "C o 
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^fiiii3 ^tsucLfcT^ /mmm^ni^x 1 ^b^mcor ^ ym(DX^. 

& l fc® e it* «t v n u it^m^x.»f ^ <t § #m u^a^m^M an-? 
^-r& r ^ tf>&wxhz> 0 ^mmm<ow^m<Dm^m^ 1 3 khs*c b/cr ^ 

(Anthopleura inornata) ft^OcDNA^^^yy-^iStLTPCR^fir 

(2) ^w©^3tseir 

^$£m<Dm— (D&Jtm&m-i. H^^=T (Trachyphyllia geoffroyi) &&(D 

(Dm^^mm^x ym&frbzfc&^mitv.m&m*:®.^ 5 0 s nm(i) 

,&t/ 5 7 2 n m (^) Tfe >9 , %;ytm*:&M& 5 1 8 n m (WO RXf 5 8 1 n m 

(2) 5 0 8 nmlZ.tetfZ^/l'V&yt&M (W ^9 8 8 0 0M- 1 cm- 1 X&> 
0, 5 7 2 nmK3$tfZ>^;\sm.yt&M (fc) 2* 6 0 4 0 0M- 1 c m- 1 Xh& ; 

(3) i^-IIX^O. 8 0 m) RXfO. 3 3 (#) X&ZiRZf 

(4) tM^ife© P HlSttto^t© p K a 5 . 7 X&& : 
tn--7-^^ (Trachyphyllia geoffroyi) ifclJJMj^-f y^ft^Wlit\ 
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&,<D/<V is a >t ttli> life, WfeXtt^fe^tO^^^E-t-So 

fikfe^bfSfemaSftU, JSbjB«*ftfi«S5 0 8 nm (Jt) 5 7 2 n m (#) 

^3tffi^cSEfttt5 1 8 nm (J^) ^1^5 8 1 nm (^) T*>5 0 
SOSnml^ltS^Bit (i) li9 8 8 0 0M-lcm-lT'fc!), 5 
7 2 nm\Z.&tfZ>^/lsW.yt&M (^) Ii6 0 4 0 0M- 1 cm- If 

(^ioT#^(DlEB^ J ^^'i'(D-^ — (optical marking) #5 Rj-f^fc £ Q 

( a ) gE£U#-^ 5 C!Bt©7 5 J ^IB^IJ ; Xte, 

(b) IE^iJ#-^ 5 tfBt(7)7 5 /WJ^fc^MT 1 ^bti©7 ^ y mcox^t. 

*H5i©Ir(Df)tiefi4, Tlf (Scolymia Vitiensis) 

(1) **Mft©J!M*K:J: !)Sfe^^M^fftL,Mg*tS^5 0 8 nm(i) 
5 7 8 n m (^) <9 , i£5teffi^$c:^ 5 1 8 n m (It) 5 8 8 n m 

(m X*foZ> ; 

(2) 5 0 8 nm^*5tt^^/^?t#^C (£#0 ^1 0 2 2 5 0M- 1 c m- 1 "C 
£> 9 x 5 7 8 nmlCiottS^/^K^t^^: (SO 7 6 9 5 0M- 1 c m— 1 "Cfc 
5 ; 

(3) AT-W 2*0. 4 3 (m) RTfO. 5 1 (ffi T?*>« ; XT* 
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(4) m& (5 0 8 nm) ©pHl^tttoV^pKa^s. 8Xh<9^ ^#,.(5 
7 8nm) ©pHi^tt}lo^tpKa^6. 5X&% 0 
Tif ^s^Jf^y-ls^ (Scolymia Vitiensis) ^H^ttO^^f-^rf T\ /h§J 

So 

It&^fb^fe^^fbU Jgjjg^ifcK^ 5 0 8 nm (It) 5 7 8 n m (#0 

XfoV. f«SSli518nm (It) M5 8 8 nm (*) XhZ> 0 £ fc, 
5 0 8 nm^^U"^/^^^^ (It) »1 0 2 2 5 0M- 1 c m- 1 <9 , 
5 7 8 nmlZ$otfZ>^/UW.yt% L M (fc) (17 6 9 5 0M- 1 c m- 1 X*hZ> 0 

lc£oXW7£<Dmjfc, ^tXiilfiSOv-df-y^ (optical marking) ^"SJfg-e 

<fo <5o 

^PJ0^3feMe«^U(D*#:^!jt Ltii, 1H^IJ#-^1 1,13,1 51111 
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3fcft3fi£, *3t«S, pHJBSteft^OtftfttW;, IB^J# 

?t5^Mgtfc5o *W*B»©e^J*©E#J#-g-5, 7, 9, 11, 13, 
1 5Xfil 7^fSigb7tT5 8, 10, 12, 14, 

SrKfhU -?:*Lib<£rJ^-tJbfaLfeJ; 5 &#ffi<E>4**n<E>^feS6St£> c DNA^ 

^a&^&fc&fl? m <t "9 ^i-s r ^ «t o , mMo^3tsc est & =-Kt5DN 

(3) ^©DNA 
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-VtSDNA : 

( a ) ib^j#-*§- 2 ^fEicomsia^j ; Xits 

/5pCDDNA^2p&f £>*L5 0 

(a) IB^iJ#-^3^fE«c<Z)T^ y^ia^J^r^- KtSDNA ; Xtt. 

(b) IB^iJ#-^3^|Htt(DT^ /^iH^J^*5V^-Cl^^ ? M^T5/^<D^^ 
fit&£ OVX tett^JP * mi- 575 y S§IH?iJ £r L , ^^ir^m&M^^ 
— KfSDNA : 

<DMfofr (Dm.mm&i & m-r a d n a a* m-f % ti z> „ 
( a ) K&i&<D2Lmmm ; xra. 

IE^J : 

^^DNA^^^fbtl/^o 

(a) ia^j#-^-5^fe«c^T5 ymifi^J^^— k-tsdna ; Xfi, 

(b) IB?IJ##5 ^f2*c<DT 5 7®?gE^JR::&^T 1 ^btfOT 5/^©^ 
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t^DNA : 

( c ) mzm^ 6 \z.%5M<Dm.mmm&^-rz> dna ; x&s 

(a) ME^J#-^7ic:ffiit(DT^ / ^ia^lj^^- Kt5DNA ; Xfcfc. 

(b) E^J##8Kl|Bttoa[SEa«JSr^r-r5DNA. 

^©DNA^^If fettle 
( a ) BB^J## 9 {cfB«(DT 5 / 8fcgH?!l& = -KfSDNA; JUi, 

(b) E^!l##9K:|a*OT 5 y KBE^J^*5Vnt 1 a>£>8MH<B7 S y&<E>4:3fc> 

tSDNA : 

( c ) sa?»j## i o fctd.m<Dm.m®.m$:mirz> d n a : xwu 

(d) E^J#^l 0^|E*©^Ea?Ufc*5V^Tid»feSfefl«>ifiaio^^ 1M 
*5SM©»z:©^seK«r=«- Kt5DNA©Ift5^t tttt, SIT 

(a) E?0#tll, 13, 1 5Xtel 7tc:|E^OT5 y®?SH^J^=i— Kt5D 
NA ; Xli, 

( b ) &mm-f§r 1 2 , 14. 1 6Xttl 8t|B<ft<04ttE?!l«r^ri-*DNA 0 
5U #Jlift:7°^^-£ffiVNfc* 0 y y 7— tf&gCS/S (PCR) icioTSgig 
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FdXLf^N Molecular Cloning: A laboratory Mannual, 2nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989, tl^t Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997)^12^ 

(4) *mw<DM.&&x.^??>- 

*3V^T*||BJ©DNA|j:, *££tei&iS>fcS* (#!l;U3\ /o^^-f) a*ffi|B 

^ ' v;W hi?x = y ^ • T 5; ^ — if m ^f- (Bacillusstearothermophilus 
maltogenic amylase gene), /^*f-;V7* • y >r ^ ;<fr /V- 5; a T 5 7 ^-if iftis^?- 
(Bacillus licheniformis alpha^amylase gene), /^^-fV^ • T 5 b y Jf7 -j> 
1/7^ - BAN T ^ if jftfzs^p (Bacillus amyloliquefaciens BAN amylase gene), 
/^/l^ • f-^^y X • T >Vt) y b T-if it {5 ^ (Bacillus Subtilis 
alkaline protease gene) & L < fe^^/U^ • 7°5;V^ • ^r^o i/^— filfe^ 
(Bacillus pumilus xylosldase gene) <D:7°B ^e — $ , ^fcf"±^T — v 5 • 7 J*&(D 
PR3£L< fiPL ^°n^— ^ N ^JliM© lac, trp 3g= L < IS tac ^n^E— * & 
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Ky ^7°n^e— ^ x p i 0 7°n*-^, h^777 • # y • 4? y — 

a^E— * x £/cf3^3r^ r>n 3 9 KiiMS^^itf^^n 

©7°n^>-^ N T/l^— /i^'t: Rn ff~jr— if ifrfST-^n ^e — ^ % TPI i^n^e 
— ADH2-4c ?t£H&mf btlZ> 0 

^mmmx^m^m^y^^-^comt vxn, ADH3^n^-^tfc(j: 

t p i A^n^ ??£¥&hZ> 0 

/W-^ 5 E 1 bfi^S^(^^0) N ^^:^>yNVf-ia^lJ(^!jx.(^S V4 0^>vn^) 

texzfmm^^^^-y'mFimx.nTT*/ t>A^^ va rna Ki-5t> 

i'-Htli fllfctf, ^tKoII^^-f (dhfr) *fcfi->y^^ 
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(5) if.mwcDKmm&w- 

^?L^Bfl£tf>#U£ LTfi, HEK2 9 3£BJ3£, H e L a &ffljl£ s COSiR B 

ZMRSfc^lf ibfrl, W X. it, ty^nv^t^ • tl/k'->x (Saccharomyces 
cerevislae) ^ tz.te-f- -y jj w^^-t^ • ^A'/f^y (Saccharomyces kluyveri) ^ 
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^ n v j % m ^mm K&m a u xm &mm%m±.m f t-ia^ ^ * ^ 

t?cf <5 (#!]xJ3\ Baculovirus Expression Vectors, A Laboratory Manual ; 

7J Y - ~fv- b =3— ;UX- ^ ^ • l/^r^ .y^^f ^-n % Bio/Technology, 

6, 47(1988)^KlfS*c)o 

^777 * # y 7 ^-^—^7 • l/r— • ^U'nKo^^ • As* 

(Autographa californica nuclear polyhedrosis virus) ^^rffiV^ h ifiX^ <5 0 
&>&M%&b bttt, Spodoptera frugiperda <D9PWfflJ&XfoZ> S f 9, S f 2 
1 O-sdf- a. n £^f/v;* • x^77 p l/j'^3 ^ • ^ * — ^\ 7-7#7h!)-- 
-^~;xT/K ^v^y ^— 7 y—^y-Tl/ F'*^=- (W. H. Freeman 

and Company) . — a. — 3 — ^ (New York) x (1992) ] % Trichoplusia ni <D$$%M!fo 
XhZH i F i v e (-T^t^n^^^tt^)^^V^6i^^T*#5 0 

y ^^^^->3 >mm*m'fz>^b&x%z> 0 

^^^ffi^t^itSo ^«te*#©#lt<»a>e>, *»W©SceK«:*il» 
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— ^(DUit^&m^^fcB^^-^^&fv^ h?7 7 J—fe, S-SepharoseFFO 
^WOffiSf^ffiSr^-rS^ife©— oi LT, FRET 

ryf^sei (cfp) •vmmisitm—iDfrf'b. m-^-mytm^mt vxcd 
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jffcsbtses (yfp) -?mmvti3s-<Dft?-k&&&zitz>zk\z£>!). m 
GL&ytm&n (yfp) ^7^t^^^u«^, ^T^i&ytm&m 

(CFP) £ Y°r—ft=£b tt^fflS*, ifOFIt'FRET (^C3t**^^/V' 
^PJWfemSeSfi, 4#tC N FRET (^*R|^^/^^f-^) m*5tt5 

(7) *»W©^r3te®&«&WttSr^tfiHI^)tse«©5pJffi 
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r. £ ^®-e*>S, *W*B»OE^J*©E^I#-i|- 5, 7 , 9, 11, 13, 
1 5 Xtt 1 7 idem UfcT 5 y ^lHJlJ^Lt>WiJ#-^- 6, 8, 10. 12, 14, 

i 6Kii 8fcfzm\^frm.mmw<Dmn&$mirZ)ZbK£V)m%t£y' ; 7 4^-- 

5DNAi^t>Aft5, 
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— t?f* % TpNEOj (P. Southern, and P. Berg (1982) J. M01. Appl. Genet. 
1 : 327) N TpCAGGSj (H. Niwa, K. Yamamura, and J. Miyazaki. Gene 108, 193-200 (1991) ) „ 

TpRc/CMVj (-r ^y?vmfis%tm. r p cDM8j WytiDyyttH) fc^as, g# 

flWB^* — X*fe. r p RS303j , r p RS304j , r p RS305j , r p RS306j , r p RS313j , 
TpRS314j , r p RS315j , [pRS316] (R. S. Sikorski and P. Hieter (1989) Genetics 
122:19-27), T P RS423J , T P RS424J , TpRS425j , T P RS426J (T. W. Christianson, 
R. S. Sikorski, M. Dante, J. H. Shero, and P. Hieter (1992) Gene 110: 119-122) 

*ffllfe, BalbC-3T3 $BU& % NIH3T3 CHO (Chinese hamster ovary) $BJJ&, HeLa B 

J3& % NRK (normal rat kidney) %£&]fe s TSaccharomyces cerevisiaej ¥ (D^Mfflifa 

^±mm (e. con) ffifote¥&tizmTz>z.b&-v%z> 0 (Dm^mm^ <d 

«fc <9fto rt^t^5 0 
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09) ^m&MffimW (ATTO t—itT'TJ'flf*-) ftz&m^x 

no z.t&-*smxhz> 0 

— >a ^&ffi±T&mMfab, m±mmmmm^^\ lEiLmmm&mm-rz 
m#mi'>'^&m^^ma*7kmu^x%m\<^^k&x^Z) 0 

tt^3tS& WORSES CTjgijUfr (D^ig^-e^ £ c 

#5 1 8XfoZ>m&*Wi!ti-rZ>Wr£-te. m&ytA 90~510nm, 1k% 5 1 0 

^5 7 2 nmt'fc^ it^^iSS^ 5 8 1 nmT?S>5#&Srtfet±Ji-5S^W:, 
ia^^5 60~575nm, 5 7 5~5 9 0 nmgg07^/^-OTf 

&5 1 8-e«>5iftfe%^m : t-5»«^H: N J&jg#4 90~510nm, 5 1 0 

~5 3 0 nm»7^;^-^W5: i: #0* UV\, 

^5 7 8 nm-CJ)9, ^m^M^ 5 8 8 nmT'fcSM^IiltSt'a'^ 
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Sb&ft 5 70~580nm, m?t5 8 0~5 9 5 nmgI©7^;^^Mt 

&ftmwm&m^tc±mmx*(Dm&mm&ft m.mmxn& 

(8) ^B^(Ddr^/ h 

mist^i&ftm&'m. a-a^ses. dna, 

^31iR£tt3'>ft< irt lTO±£r^frr h&m%Lt~tZ>, mMftl&ft<DmtE 

(1) total RNA^tfiffi 

f^^0O-< U /l^-T V^S?-*?? (Anthopleura inornata) £rfflV^c 0 jtigLfc^P 
;Ky^yft^WT*#§, Stf 1 ^^Atd"TRIzol" (GIBCO BRL) £7.5 
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m 1 iit^^^XU 1500xg -C lO^fi^'kUfco ±m\Z.? on*/^ 1.5 
m 1 ^MX, 15 $>MJ*# Ufc^, 3 ^riftLfce 7500xg ~C 15 ^IKJjSto bfco 
_bvf ^ y^P/V-/W3. 75m 1 ^P^L,15#r H m#bfc^,10 ^ra#fUfc„ 
17000xg "C 10 5>Wjfi*C?Ufco Jt?f£}#T 70%^/ — A>& 6ml AP^lT 17000xg 
T? 10 #Wi£*fr Ufc 0 iif^JttM^- DEPC 7k 200^ 1 "C^Lfc, DEPC 
#i bfc total RNA £ 100 {gM^IR LT 0. D. 260 £ 0. D. 280 <DW.&Mfe bt RNA fe 
^£$Jofc 0 2. 2mg CO total RNA £#fc Q 

( 2 ) First strand cDNA CD^pfc 
total RNA 4jug First strand cDNA CO^f&^y V "Ready To 

Go" (Amersham Pharmacia) \Z. £ V cDNA(33 n 1) £-g-$c b^c 0 

( 3 ) Degenerated PCR 

-^J&bfc First strand cDNA(33 » 1) CO ? *> 3 /x 1 £ LT PCR fc c 

5'- GAAGGRTGYGTCAAYGGRCAY -3' (primer 1) (gB?U#-5§- 1 9 ) 
5'- ACVGGDGCATYDGVAAGAAARTT -3'(primer2) (ME^J#-^2 0) 
I n4 / v->, R A Xfi G, YttCXfiT, V A, C Xte G, D f± A, G Xfci T\ S 
fS C Xtt G, H A, T Xtt C &^i~ 0 



PCR Si^^lM 

f>7°l/- h (first strand cDNA) 3^1 

X10 taq Ay77" 5/il 

2. 5mM dNTPs 4/zl 

100 m M primerl 1 1 
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100 uM primer2 
5 V Q 

taq polymerase (5U/ u 1) 



lul 
35 ul 
lul 



PCR fcfcgkfc 
94°C 1 5^ (PAD) 
94°C 30 fp (^tt) 

52°C 30# (■7°^-!'^ — (Dmm.— <DT~~ V 
72°C I ft 

±12 3 ^ *r v -f & 30 if -f ^ /Ht v > , T = - ]) > £ l if -f * ^ rT £ in 0. 3°C 

Ttf fco 30 if-r ^ /^(D^te 43°Co 
72°C 7 5> CS^<E>#K) 

4°c-e^ 

— [h]@ <DPCR SJ£-T?#^fc±g[|iS0^ lju 1 fc^^U— h t Lt,t 5—^1^1 
C^-C PCR £ffofc 0 T^C2-^^mM^f!]t:\ 350bp ^^Ii9 aiu fib 

(4) if ^ ^ p — = ^ ^t/i&SIE^J <D&:7£ 

mMLfc DNA iff)f £ pT7-blue vector (Novagen) v> 3 Vbfc Q 

tfc (TGI) ^ h "7 — v-3 ytt^- *!7-f hi? l"^ i^a ^SrfTV^, 

&^3P— (D±mM £ >9 plasmid DNA£r*fMb-C, A $ fltz. DNA ©riftf^^ 

fsT-<D±^£gH^J £ tt%Z DNA mSIH^J^^^M 6 **<7> ^ § ^fij 

3'-RACE K £ <5 itfS^-^S: tf> 9 n — ~ ^ ^ Sr^f o fc G 
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(5) 5'-RACE}fe 

Degenerated PCR X~%btlfti DNA $rJf<7) 5'{|iJ(D^SiB^J ^^^i" 5 £>M 
5-RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBCO BRL) 
^JB^T, 5'-RACE }£^Tofc 0 HSitt (1) -ei^Mbfc total RNA ^ 4/zg 

dC-tailed cDNA CO — Ifil g GO^I^te 
5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (BB^0#-^- 2 1 ) 
5'- AAGAGACTCCTTGAAGTAATCGGGA -3' (primer4) (IE£lJ#-S§- 2 2) 

i tt-r / i/^&^-fo 

—HI @ coxitis (dfi 
5'-ggccacgcgtcgactagtac~3' (primer5) (MB^'Jfl"^" 2 3) 
5'- AAAATATCGTACGCAAAGGG -3' (primer6) (IE^J#-*§- 2 4 ) 

T^fo-^^m^W)-e\ tilt's $^fc 200bp <D/^ K£*£)<9 ttiU*t®iUfc 0 
f*®* b DNA Wrft £ pT7-blue vector (Novagen) K y A f— a >- U fc 0 ^J3iM^ 
(TGI) h7^7t-^->3 yLT7>-*!7-f h±U? i/3 ^frVN. Q 
V^n n^.' — (7>^;S§®ct 9 plasmid DNA &%nM L-~C N A$ tLfc DNA HFf^^SIB 
^IJ^DNA J: <9#b^bfc 0 

(6) 3'-RACE& 

Degenerated PCR X'&hfltz. DNA WfR(D 3'{RiJ^^fi. ( 4 ) <Di&XIB?"J&:5£-C# 

^ ^fcif &m {c f^m u fc 7 - <t ^- y dT -f^ a ~* - (d pcr -e#fc 0 ira 

tLT ( 2 ) TrlM Lfc first strand cDNA £• 3 1 {gffl Lfc 0 
5'- AGGAGGTCCGCTACCCTTTG -3' (primer7) (IB?ll#-5§- 2 5 ) 
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pcr %.j&mm.f$ 



"rly-yu—Y (first strand cDNA) 



X10 taq s^-y~7 7* — 



2. 5mM dNTPs 



Au 1 



20 ^ M primer 7 



lul 



10 M ^" y =f dTprimer 



1/il 



5 y q 



35 u 1 



taq polymerase (511/ u 1) 



1 Ai 1 



PCR RfcgkW 
94°C 1 ft (PAD) 
94°C 30©>(Me) 

52°c 3o# (7°^-r-x-— cDif^^oT^— y ^) 
72°c i# {-^v^^wm 

±W. 3 ^ 7 s " y 30 ^ /Hto fc. 
72°C 7# 

T^fn— ^y/U«^acKi-C % *SHg£;ft/fc#J lOOObp <7}/^ K£"SJ»5 WU ffilt 
fc 0 Ht$t b fc DNA m)f & pT7-blue vector (Novagen) \Z v 4 is B Is b fc 0 Jzffi 

kVNcn n^ — <D^I§0 «£ 19 plasmid DNA bT. if A$ tl/fc DNA »r>T-<7)i££ 

IB^J^ DNA is— ?=.zs-y— m <£ 5 ^:Sbfc 0 #btL7c^ft<D^Sia?U?riH^J^O 
IE^iJ#-5§- 2 m** U ^S^T * / MfeE?!ISrE^!l*Offi^l#-Jg- 1 ^-T 0 

HJM A - 2 : ^11 -t?<D 3c 6 
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su cm&wm-y ^dT^^fv-Mut, njfi^iA-i© (2) xmm 

bfc First strand cDNA £r§ISi£: Lt PCR £?Tofc 0 

5'-. CCCGGATCCGACCATGGCTACCTTGGTTAAAGA -3' (primer8) (1E?!J#-^- 2 6 ) 



PCR Rj&ifclBjife 

y^l^yu— h (first strand cDNA) 3^1 

X10 pyrobest s<-yZ7T*— 5^1 

2. 5mM dNTPs 4 /z 1 

100 M primer8 1 zi 1 
100/zM ^-y =?dT ^^-r-^— 

5 y Q 35^1 

pyrobest polymerase (5U/ ^ 1) 1 /z 1 



PCR Jxl£*fe# 
94°C 1#(PAD) 
94°C 30 # («) 

52°C 30# c7>##SJ^OT~ — y 1/ to 

72°C 1# 07*7^— 

_hlE3 ^^y^Sr 30 f--f 7M?ofc 0 

4°c-e^ 



T^fn— ^y;KDt^gc||jT% *S#B$tbfcjjft HOObp <D^>- K£i2J9 tBU »M 
LT pRSET vector (Invitrogen)<D BamH I „ EcoR I &fiLiZ.y-7? P^^LT, 
*B&ffitfc (JM109-DE3) -c$g^£i*rfc 0 3S^SSW:N5lcSSH:His-tagdSfd-< «t 5 K 
n>7h^7 h bfc<D-e^^.®efiNi-Agarosegel(QIAGEN)-C*f^bfc 0 ffi^<D 
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# 



xmtttmv^v h=<-Mz.m^f'o ^<D&mm&w&B e-o^^i-^ 0 m 

M1&MA-3 :&mm&W (Be-G) <D{£® 

(i) %wsLm^<o^m 

(Be-G), 50mM HEPES pH7. 9 Mm&Rl ^XVR§1^^? h/W£- 
Et33fc&*^6 (B e -G) "TO 605nm KlM<£> tT— ^ ^fSfe fe^tfc (3fljl), 



1 

















I Be-G 


605nrh 




47550(605nm) 




>pH5T?&L 


229a.a. 



(2) pH m^^mM 

50m (DTmtDMmm^xm&mwM^? v^^m^t^ (@2)„ 

# pH <7}iMj$^»<^iI (9 , 
pH4, 5 : m^s<v7T — 
P H6 : V l^m^ y77- 

pH7, 8 : HEPES ^^77- 
pH9, 10 : 7 

IH2(D^m^b^^^ J; 5^, pH5~10 -Ct°-^(D{a:tt^^LTVN7t 0 

i^Wijb- i : y^^^^tfrh^u&wm&Tkfe^&ww. 

( 1 ) total RNA (75tt{±S 
f@ft:(D-<y /l/^ y ^V^-^r ^ (Anthopleura inornata) ^ffiV^c c ^C/SbTc^y 

/w y 3 s v^-t ^ £#L#£-e#^ x sfifi i y^ a(3l"trizo1" (gibco brl) £ 7. 5 
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mlJOx.T^^t'fXU 1500xg 1? 10 ^Wit'b Ufc 0 ±»I^do*M 1.5 
m 1 «r*P^. x 15 g>Kaiftm 3#raf£fiLfc„ 7500xg 7? 15 ^Hil^ Lfc 0 

±i» m^r y^a/v — ^ 3. 75m 1 St*px.. 15 10 ^Mfitt. 

17000xg t? 10 ^F^5s^bfc 0 _hyf &}#-C 70%^/ — /U$r 6ml ^Dx.T 17000xg 
■C 10 ^■WifiiL"' Ufc. _L?t£3#T£tI§!£ DEPC 7k 200 ix 1 -CSA? Lfc 0 DEPC 
fl? L-fc total RNA £: 100 UO.D. 260 t 0. D. 280 (DiC^iJ^ LT RNA Wk 

^^Sijofcio 3mgCQ total RNA 2r#fc 0 

( 2 ) First strand cDNA (DitrfZ 
total RNA 4/!g ^ 1£ Jl L , First strand cDNA (D ^ j£ y h "Ready To 
Go" (Amersham Pharmacia) l£ «fc t> cDNA (33 /z D Lfc 0 

(3) Degenerated PCR 

First strand cDNA(33 u 1) <D 5 *>3/xl %m%lb LT PCR £?Tofc 0 

5'- GAAGGRTGYGTCAAYGGRCAY -3' (primerl) (BE3?U## 1 9) 
5'- ACVGGDCCATYDGVAAGAAARTT -3'(primer2) (gE3BJ##2 O) 
I te^f RttAXfiG, YteCXteT, VliA,CXiiG, D A, G Xf£ T\ S 



PCR Ris*sia^ 

"Tlyy'U—Y (first strand cDNA) 3/zl 

X10 taq /n*777- 5// 1 

2. 5mM dNTPs 4 m 1 

100 ii M primerl 1 /j. 1 

100 juM primer2 1^1 
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5 v q 



35 n 1 



taq polymerase (5U/ ju 1) 



PCR 

94°C 155- (PAD) 

94°C 30 50? (mm 

52X: 3o# c^^— <Dis^©7=- v 

72°C 1# 

_bie 3 ^ y -f* 30 ^ /u^v \ — y v ^is *■ 1 f--r * /^^t \z. o. 3°c 

T»f fcc 30 1M ^ 43°C 0 
72°C 7# 

C^#T? PCR iHTofc T^fn-^y/va^Ki-e, 350bp £HiO !> ft U IffMb 

(4) f-^^o--V^U«^iB^J(D^ 

IfS bfc DNA »f/f £ pT7-blue vector (Novagen) ^ y-Y ~> a ^ Lfc 0 ;WHK 
ft (TGI) Hi h9^XZ7* — *— yLT^V- *!7^ ^3r=ffV\ 
ei^p^ CD;*;J§® «t 19 plasmid DNA£rfj|j&Lt\ #A $ ttfc DNA IKrjtcDi£S 

^T- CO &SBE?!I Jfctfc b T CD DNA ^£@E^iJ ^JtSfiS^WbO-CfcS^Sr^J 

3'-RACE Sta^ itfsT-^g CO ^ n - n ^ ^ o fc e 

(5) 5'-RACE& 
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Degenerated PCR X^htltz. DNA Wx)i(^> 5'{RijO^SMB^J Sr^r^i" Z> fc £> K 
5-RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBCO BRL) 
^ffiV^T, 5'-RACE ife^To/Co mmt bT (1) -eiiMbfc total RNA £r 4 M g 
^ffi bfc 0 

*-fe(D#H£iJ5ft<D DC-tailed cDNA CO — [si @ (Di$$H\Zi1t 
5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (IB^lMi-^- 2 1 ) 
5'- AAGAGACTCCTTGAAGTAATCGGGA -3' (primer4) (IB^IJ#-5§- 2 2 ) 

i / v^^-n 

5'-ggccacgcgtcgactagtac-3' (primer5) (IB^'J#^- 2 3) 

5'- AAAATATCGTACGCAAAGGG -3' (primer6) (@B^iJ#-S§- 2 4 ) 

CO^^-x— -£fflV^c 0 PCRHi^^^tt^^ b60^°n h^— /W-*Pbfc 0 

T^f n-^^mM^Wj^.itifil^ttfc 200bp CO^V K£r#l <9 ffi U)|*M bfc Q 
MM b DNA if it ^ pT7-blue vector (Novagen) K 7 -f — ^ a V b fc 0 ;*J§0$: 
(TGI) t f7^7t-^-v'3 ybt^*!7^ h-fel/^ ^> 3 >-^tV\ & 
V^n n~-60*J3fM£ 9 plasmid DNA^ff^bT. WA^thfc DNA lfrJt60i£SIB 
^lJ^DNAi/-^^>^-^J; «9^bfc 0 

(6) 3'-RACEfe 

Degenerated PCR £>*Lfc DNA |ff>t 60 3MliJ£&^ ( 4 ) 60i&S@B?lJ$:^-e# <b 
tbfc'ltfg ^ fl^M bfc 7° 7 -v— £ * V =f dT 7° 7 — 60 PCR -tr#fc 0 £ 
bT (2) -effMbfc first strand cDNA ^3^1 #[$3 bfc 0 

j^bfc^^'l'-^-fi 
5'- AGGAGGTCCGCTACCCTTTG -3' (primer7) (IB^lJ#^- 2 5 ) 

PCR ^J»Mc 
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T>yi^—h (first strand cDNA) 3^1 

X10 taq s< V ~7 T — 5 \i 1 

2. 5mM dNTPs 4 m 1 

20 n M primer7 1 \x 1 

10 M ^" D dTprimer 1 n 1 

5 y Q 35 1 

taq polymerase (5U/ fil) 1 M 1 



PCR ^Jfc^ 
94°C 1 ft (PAD) 
94°C 30#(^tt) 

52^c 3o# (^-r-^— <t>£|§l^<z>t~— y >f) 

12°C 1^ (^7^#ft) 

_hfS 3 * x y 30 1M ^ Mfo fc 0 
72°C 7# (**£<£>#*) 

4°c-e^^ 

7^o-^^;HS^l|-l:\ m^Zthtcm lOOObp (D^^ KSr^OfJ ttiU iSt 
fc 0 If^bfc DNA$rJf &rpT7-blue vector (Novagen) ^—v- 3 ^Lfc 0 ^11 

ffi^(TGl)^ — 7^— ylT^ 7frV4 h-tlsfisa >-£r?TV\ 

= <DjzMiW£ V plasraid DNA Sr*S$SUT, jfA$*Lfc DNA $rJf<^S 



u c5fejBfflytt^-y =* dT -7*7 4^?— Sr^Sffl ut, mfe^jB-i© (2) -ein 
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tc First strand cDNA &m%Lb UT PCR £?Tofc 0 

5'- CCCGGATCCGACCATGGCTACCTTGGTTAAAGA -3' (primer8) (1H^'J#^- 2 6 ) 
PCR Rj&m3.f& 

T-^-fXs— h (first strand cDNA) 
XIO pyrobest -y V 7 — 
2. 5mM dNTPs 
100 ii M primer8 
100 =f dT -ff^^ — 

5 y q 

pyrobest polymerase (5U/ /x 1) 
PCR 

94°C 1# (PAD) 
94°C 30 U> (&t£) 
52°C 30# (.Zf?^-* — (Dm%!L^(DT~~ V 
72°C 1# 

_hffi 3 ^ x s> 7 0 £ 30 1^ ^ Mto fc 0 
72°C 7# 

T^fn— *^/i^mmac»J-C\ llOObpcD/-^ KSrSJOfflU **M 

bTpRSET vector (Invitrogen) <7> BamH I N EcoR I W^t7^ D"=y^LT, 
*:J5«tfc (JM109-DE3) •V&W.Z&Hl. 3§3I® &fc N 5fc«8te: His-tag ^f*< «fc 5 
^y^f7^ f \stil<D-?3&&M fi tt Ni-Agarose gel (QIAGEN) -CfiSfg Lfc 0 5ftM<£> 



3^ 1 
5/il 
An 1 
1/z 1 

ljtil 
35 m 1 

lul 
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mmmB-3 : fetiet (Be-R) <D&m 

(l) ttRJfc*3H4tf>«Wf 

50mM HEPES pH7. 9 *g^£r£! ^XWSL^^ h Ufc 0 r 

£ (Be-R) Tii 553im ^P#l&<Dlf— ^fg&ibfrf:: (^2, E13) 0 



*2 

















I Be-R 


553nm 




25300(553nm) 




> P H5-e^L 


229a.a. 



(2) pH^SttCQilJ^ 

SOmM^TfS^MW^^-eM&a^PJ^ilX^^^ h/^^S'J^bfc (H14) 0 
=g- pH <D|itfj^te#:(Di§ "9 , 
pH4, 5 : ^^7 7- 
pH6 : V l^W^ V 7 T — 

pH7 N 8 : HEPES ^< y ~7 y — 
pH9, 10 : 

0 4©fe*^b^5J: pH5~io -et°— ^cDjftte^L-cv^c 0 

fe^-STif^Tt^^Ot: J.f-^=f Trachyphyllia geoffroyi d*^> % ^}t®63fr£ 
(1) total RNAOjfitH 

Acid Guanidium-Phenol-Chroloform total RNA IrtitB bfc 0 
SlfeLfctafy^ Multi-Beads Shocker <£rfl^T^tt*g*£f'-C 
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-7 vn-fo;V}*?£n7L, , DNA t RNA ^UTT 

3 Q RNA ^•^•tfTKii^ isopropanol KM^'^iri> t , tfcgkt LT total RNA 

( 2 ) RNA <DWM 

01igotex-dT30 (Roche |±M) V^T, total RNA £>ib mRNA £r^g| Lfc 0 
total RNA IZ 01igotex-dT30<super> ^Mtl, ^JPHS: It RNA (D 2 SrSS b 

"C^ib. 3 7°C-eRNA i: Oligotex-dT £^^£-£5o ApfUU m>b-f-^ts 

mRNA ^^ttS^tbfc±Vt^#^tL^ o 01igotex-dT <0 B&V^± N ethanol £ NaCl 
-CmRNAitm^ii:, 7K^bfc 0 

(3) cDNA (DftM 

TiraeSaver h Directional Cloning Toolbox (^(31 Amersham pharmacia |t^) 
^rfflVN-CcDNA »rJt£fEMbfc 0 

mRNA ^MUT 2Mt5g£r3gbfc^ First-Strand Reaction Mix lC DTT t 
Notl-dT primer t ^KjJUK.. first-strand &&f&-$~Z> 0 jE^^iL&r Second-Strand 
Reaction Mix (C^D;^ second-strand £:-^$c L N ttM(D^s<l/% v J*~V%nWk~t & *, 
fiML-fc double-stranded cDNA (D^^d EcoRI adaptor NotI ~e 3 'iMU c^> 

^7ft5 a fe^-^/^*7iNTiItt, cDNA Ifr^ (EcoRI- NotI) £ 

(4) Expression Cloning 

pRSETB (Invitrogen #M) EcoRI, NotI i^-T h £:!£tf\fEi!J bfc cDNA A, 

^Bi^co jMi09DE3^^^Abx, la ^t-- h-eig*bfc 0 r^-e^^e^^ 

\z£ O^SU ^ CD^ n — Kaede bfCo Kaede ©7^ 
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(5) ikjtm&coiffi 

(a) se©3S^i:»3R- 

cDNA CO N 5fciffiK: BamHI h C **StC EcoRI i^-f h Sr^ttx 
pRSETB(InvitrogenttM) in frame H*}-? 9 n — ~ is? LT % ±mW<V JM109 DE3 
t*T?3B^ $ iirfCo limS & N ;«<D His-tag UT ,Ni-Agarose gel (QIAGEN 

(b) kir*^ h/^^^e/uft^^ h^tm^m 

(*3) 0 

f F/Ht UV mMW&* 480nm TiibTteL (06), 

^Fluorescein (Molecular Probes ttM) t b"C^Hi L-fd (^3) G 
Kaede ?>m^#'l42:J^TO«t 3 {^"To 



>3 

Kaede (D^^t^^E ' ' 











ph m^i± 




(nm) 


(nm) 


(r 1 • cm" 1 )' 




•' (pKa) 
















It : 508nm 


It : 518nm 


It : 98, 800(508nm) 


It : 0. 80 


Ift : 5.7 




# : 572nm 


# : 581nm 


# : 60, 400(572nm) 


^ : 0. 33 


m : 5. 7 


225 



( c ) pH Jg&gtt©^ 

It. P H4~i l (D*y7T — *-Ctf>ftJfc;*'<^ b^&mfe 
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£tj bfc pKa £_hffi<D^ 3 t^LfCo 

HeLa ffilB&it LIPOFECTIN Reagent (Gibco *±) ^fflV^T Kaede (Djfc-jK^Sr^A b 
7t 0 HI 7 E\ 470nra -CJSbiE It 510nm <7>^3tT?S9^ bfc tf>T% 2»A# 9 B#Wtu 

HJfg0»JC - 3 : Kaede (DZLMW-it 

M^S^^tLS^J&SfeSo tr-e, Kaede <D 158 # g <D M/^^ (T) SrTA- 
(r) }d N l60#g<Z>T7 = >- (A) Sr^/V^^Sfc (E) tcfi&U — 

bfc 0 r (D^mi^^ Kaede 2 £ Lfc 0 Kaede 2 ©7 5 / KE^JS.t^iS 
SMB?iJ^Sa^J^^iB^J#-^ 7 8 (C^tL^^-To 12. 5%T ^ U /V7 5 K^/W 
<D^:/^Vl^^#L&^SM£ki!j (Pseudonative SDS/PAGE) ^*5V^T, Kaede2 
fit Kaede «fc <9 M&^H^ LT/^ Ka*tfefctl £*Lfc. (i8)„ £fc, HeLa »<D$B 
Kaede, Kaede2 ^^^^iirfci^, Kaede Iffly^ClfT^^M 

f'Zthfcm^f-^&^^tc (HI9) 0 

H»IJC-4 : (flO ftflMt##ftIkede *>v^ff0>#J»r 

^ (AO 3tflg*t^«t* Kaede 0||kd^*^0^3fc*SH43EJfttt^ V^^W^Wf 
£#5o 12.5%T^ y rVT % Y V fr<on$mmL<Otfc?kfr. 365 nm ftmMltXV 
27kDa(D Kaede i 7 kDa £ lOkDa (D^-Zf^ K&fclSOBr £*L<5*<£r^ b (HI 1 0 

±gfc) x JLo N 365 nm %WM\^X V 508 nm <Dyt$LtiL&WJ> U 572 nm ©!RlRffi* s 
£ v^ 5 «fcj&*k!5^tf>3fc3te*H££ifc £ — grT 3 r. £ £^ bfc (HI 1 0 
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(1) total RNA(D^ttS 

•V-lsdt (Scolymia Vitiensis) £fflWc Q Tif 5: /^^f ^iM'rfiSr^M^ — 

#V^ci^^=? 10 ^7 A^"TRIzol" (GIBCO BRL) &r 15 m 1 #Dx.Tfll # U 
1500xg -C lO^Pgjfi^Ufco ii^PP*W3 ml^Dt 15#FWl 
fc«3»|Lfc, 7500xg T* 15£f^'frUfc 0 -LiflC'f V/n/V — ^ 7. 5 
m 1 £#0*., 15 ^|HHJ|# bfc# 10 #MIMi Lfc c 17000 x g -C 10 #rojfrfr bfc 0 
±?ff£r}#T 70%3i^/— /V£6 inlMt, 17000 x g "C 10 #|HJj8to UfCo -tit 
^^T^t®^ DEPC tK 200 til t«Lfeo DEPC TKT^fbfc total RNA £ 100 
f§(C#|R Lt 0. D. 260 t 0. D. 280 (Dfi^S!!^ UT RNA ^jE£rZl|o fc Q 230 jig 
CO total RNA £#fc Q 

( 2 ) First strand cDNA CD^ffr 
total RNA 3 u g First strand cDNA <D&J$3c y h "Ready To Go" 

(Amersham Pharmacia) lz.£<9 cDNA(33 p. 1) ^r-^^cL-fco 

(3) Degenerated PCR 
-g^cL/c First strand cDNA (33 ju 1) <D 5 ^ 3 iU 1 £riSfM i: b"C PCR ^fio fc Q 
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5'- ATCAAGNTNWRYATGGAAGG -3' (primer 1) (fB^J#^§- 2 7) 
5'- acVggDccatYDgVaagaaaRtt-3' (primer2) (gB^IJ#-§- 2 8 ) 
RttAXttG^U Y KJ: C 3U* T U V[j:A,CXttG^U DliA.GXIj: 
T ^r^-To 

PCR KfomW-ffc 

"r^y'U—h (first strand cDNA) 
X 10 taq ^77" 
2. 5m M dNTPs 
100 £tM primerl 
100 AtM primer2 
5 V Q 

taq polymerase (5 U//z 1) 

PCR SJSf^^F 
94 °C 1 ^-(PAD) 
94 °C 30 # (^t£) 
52 °C 30 fp (7°7 4^ — (Dmm—(DT~—V>'?) 
72 °C 1 ^ (7°^^-#S) 

_tfB 3 ^^y^sr 30 f--r^WTV\ r--y^^s.^^ i -i^^A-r^^ 

0.3 °CTWc 0 30 i^-^^/^»?a^«43 °C 0 
72 °C 1 ft (M&<DW-g:) 
4 °CT*{£^ 

— lug <d pcR^/^-e#^tLfciiii>fS#) i // 1 Sr^i/^u— V t Lt, ho — ^ 
IHC^#-ePCR ^ofc 0 rtfu — ^^mM^®)-e^^$^fc^:# £<d 350 bp 



3 Atl 
5 azI 

4 All 
1 Ail 
1 Atl 

35 Atl 

1 At 1 
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(4) d—^^^^SSB?!!^^:^ 

ffiMtfc DNA KffJt^ pT7-blue vector (Novagen) <f — a ^ Lfc 0 A-J3§ 

®tfc (TGI) h^^^7^- — — ->a >- LT X-gal ^TWVw- *17^ h-fe 
U^^3^^TV\ fiV^ — <D;M§0J: <9 plasmid DNA ^S^LT. W A £ 

mzmoi&ytm &m&^(Di&m%m t tt^© dna ittiBw^^a 

T, 5'-RACE jfejoit^S'-RACE^tCl^^ilfE^-^SW^ — >^^rtf ofc 0 

(5) 5'-RACEife 

Degenerated PCR X'&hXbtz DNA KfrJt<D 5'{|lJC0^S@H?IJ^*^-r 5 fc* ^ 5'-RACE 
System for Rapid Amplification of cDNA Ends, Version 2.0 (GIBCO BRD^rli^ 
-C,5'-RACEft£tTofc 0 #|^ Lt 1 ) -epSbfc total RNA £r 3 /igfffl bfc D 
DC-tailed cDNA CO — H] g £>iti|>g^f3: 

5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (IB^fJ#-§- 2 9 ) 
5'- AGTTCACACCATGATATTCAATATCATA -3' (primer4) (@3?lJ#-^ 3 0 ) 

I Yi.4 / ->^^^-To 

5'-ggccacgcgtcgactagtac-3' (primer5) (BH^'J#-^" 3 1) 
5'-TCTTCGTAAGTCATGCTTCGTTC-3' (primer6) (IE^iJ#-^- 3 2) 

fflMbfc DNA ^ffjt^ pT7-blue vector (Novagen) Kv4 is a is bfc 0 ;*:J3§0 
* (TGI) h"7^*7*~ ytt X-gal #£ET"T?^A~- 7frV4 h-tis? 

Sl/^o — — GD^JSrltScfc 9 plasmid DNA £rffM bT N }fA£*tfc 
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DNA l$ffJt<£>i&KgH^J£T DNA Lfc„ 
(6) 3 '-RACE life 

Degenerated PCR "C# btltz DNA WtftV) 3'#J^^tt, ( 4 ) <D:£ttIB^J$:^-e# h 

IT ( 2 ) T?f^Lfc first strand cDNA 3r 3 ix 1 ^ffi L7c 0 

ffr& b -< -v — 5'- GGTATTCGCCAAATACCCAAA -3' (primer7) (ME^J#^- 3 3 ) 

PCR Rj£$fcttJi!c 

-T-V^I/— h (first strand cDNA) 3 /il 



X 10 taq /^-y~7 y — 5 £i 1 

2.5 mM dNTPs 4 ml 

20 ix M primer3 1 ii 1 

10 # M oligo dT primer 1 il 1 

5 1) Q 35 /z 1 

taq polymerase (5 U/ ft 1) 1 ll 1 



PCR ^j£3M£ 

94 °C 1 ^-(PAD) 

94 °C 30 ®mm 

52 °C 30 #(7°^^ -v — (Dm%L^<DT~~ ]) 

72 °C 1 ft (^7-r^-#S) 

JLIS 3 ^ T v 7* 30 ir^T ? /Wto fc e 

72 °C 7 ft 

4 

T # n — ;* ^/H^^ii -e x 49 46 $ ttfc 500 bp <Ds< V K SrSJ 9 ttS U L fc„ 
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ff^bfc DNA WrKZ: pT7-blue vector (Novagen) \Cv A ff—i/s ^bfc Q jzBW 
(TGI) (C h7^7^-^-^>3 > UTX-gal #$T^Vw-*7-f h-felx^ 
v'h^^tVV fiV^nn=- (D^m^X K> plasmid DNA ^ffi^b-C, #A£ttfc 
DNAKf^^aiH^IJ^ DNA i/— ^^^f— ^£ «9#:/£Lfc 0 

(7) cDNA <7>MI 

w-A^^u^o n»l cMm^m^-r^w^^^^^-^^u^. (2) 

-CfiMbfc First strand cDNA ^iSi LT PCR £tf otM© cDNA £r#fc 0 ^ 
(D^ n — Momiji £1%^ bfc 0 Momiji CD.T ^ / ®?IH?lJ£gB?lJ^OlB?lJ#-§- 9 

5'- CCCGGATCCGACCATGGTGAGTGTGATTAAGGACGAAATG -3'(primer8) (IB^lJ#-*§- 3 4) 
5'- CCGCTCGAGTTGTTGTTGTTTCTCTTTGTCCTG -3' (primer9) (1B^J#-^- 3 5) 



pcr 

f-lyy°U— Y (first strand cDNA) 3^1 

X 10 pyrobest /^y77 w 5 // 1 

2. 5 mM dNTPs 4/^1 

20 /iM primer4 1 ju 1 

20 /i M primer5 1^1 

5: 1) Q 35 /i 1 

pyrobest polymerase (5 U//z 1) 1 ij. 1 



PCR 

94 °C 1 5MPAD) 
94 °C 30 fp mm 



48 



52 °C 30 fp (7°7 4-^ — (Dmm^(OT~—V>'?l 

72 °C 1^ (/7^v-M) 

JtfB 3 * T y 30 ? Mf o fc 0 

72 °C 7 

4 °C-C{£f# 

Iti&tfijD-l (7) -T?±ti|>s£tbfc 700 bp tfV^V K^T^cr — ^ ^VKDll^^cllj 
T\ ^ 9 tB U If MUX pET28 vector (Novagen) ©Ncol, Xho I g&fc^fif A bT , 
-XmmW. (JM109-DE3) -e^m^-frfCo C^^^His-tag^f^-< J; 5^=1^^ 
^fU 14$*fcieii Ni-Agarose gel (QIAGEN) T?*tM bfc G MS^^ 
#I©^n h=i-/l-tl!iC^ 0 J^T, »^!iD-3X\ SWMbfcMfi (Moraiji) 

^»!jD-3 :1k%m&(Dm%T 

(1) ^^tt<Dfi?#f 
^^fe^e (Momiji) 20 n M, 50 mM HEPES pH 7.4, 150 mM KC1 ^H^il^T x g5 

U\K) $2 * ^ {7 V /V % M 7£ b o glj Bradford & t?^ fc m & tW.I&*^? 
b/l-<Dt°— ?<Dijg.£ V) N 508 nm £ 578 nm M#5tf % ^/WRJt&M&tiW bfc Q 450 
nm (DPRW 0. 002 £ ft 5 X 5 6 £ mmWM^m U 450 nm bfc 

m^^it^^? Y/V^mU bfc 0 EGFP (CL0NTECH) ^tIrI^^ 450 nm c^^HX^ 0. 002 

— ->^$^fc^5fe®fi^^7t^a^-iR^^^fert 0 EGFP c^^:^^*^^*^ 
0.6i bfc 0 S'J^m^«*4S:^El 1 1 \Z.7jk-T 0 
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4 





Momiji 


EGFP 




508nm, 578nm 


490nm 




518nm T 588nm 


509nm 




102250 (508nm). 76950 (578nm) 


48850(490nm) 




0.43 (51 8nm), 0.51 (588nm) 


0.600 




pKa=5.8 (508nm), pKa=6.5 (578nm) 


pKa=6.0 




229a.a. 


238a.a. 



(2) UV tc£Z>*^<? hfr&ik<Dmfe 

«S«SS (Momiji) ttUV(365nm#5a)©flSJWK:J:9, i&ft, P J: 
Jfc;*^ hfr&mtTZ>1t!t>, ^(Dmt&mfeVtCo 50 raM HEPES pH 

7.4, 150 mM KC1 ^^T?^r|R IT, 365 nm <Dft£- figft U, 365 nm bfcfl#<£> 
Sbfe*^ h/W^SO^CfCo 20 /xM, 50 mM HEPES pH 7.4, 150 mM 

KC1 jgift*rfllVvf % 365 nm (D^M bfct&<DM^^ N/l^^J^ bfc 0 Mj£ 

jeM^ttiai 3w@i 4^^-r 0 h^?#j&*^ hsww 

(3) pH^gt£<D$J^ 

pH 4/^<b 1 1 CD^J^-C^JUI^^^ «9 pHgttt (pKa) £raiJ^Lfc 0 

# pH (D^J^^^CO^l 9 , 

pH 4, 5 : mWt'< -y~7 7 

pH 6, 11 : V 7 

pH 7, 8 : HEPES /<y ~7 7 ~~ 

pH 9, 10 : 

: Momiji <Z>^3t#i4£>3fc& 

50 



Momiji CO 86#g(D^^ ^ >Wt (E) ^D^V (K) 111 #i©7^^7^ 

^ (d) Sr^/i^s^S* (E) tc, 142 (q) ^yo!)y (P) 

{c s 203 ti©7/v^=y (r) Srt^^^> (h) icr ^ <9 

^/WS^^^COflt^ 102250 (508nm) ^ b 127200 (505nm) &£_h# 

ftofc («5, Ell 5^U?2 i) 0 £fc, % (AO 5teJ8«*ft#ftfc£rtt*5M4#3E:b 

o^V^^tSrSfeo^H, (Momiji) CO^*U3:< £>^T{g;^pH Kifitfi 

tt*tofc®l 7Xtfl 8)„ rcO^^{fc& Momiji2 £ Ufc„ Momiji2 ©7 $ / 



m 5 : 

















Momiji 


508 nm 


518 nm 


578 nm 


588 nm 


102250 (508 nm) 


76950 (578 nm) 


Momiji2 


505 nm 


518 nm 


576 nm 


587 nm 


127200 (505 nm) 


51450 (576 nm) 


Momiji4 


507 nm 


518 nm 


583 nm 


596 nm 


27200 (507 nm) 


32050 (583 nm) 



mmmu-5 ■. Momiji <Dytm&tfc&#}te$kyt%F&<D&&i 

Momiji CO 197#gCO-f V o >T (I) (M) fCT 5 7^g^b/c 0 

r. (D^mVE& Momiji 4 «h bfc„ Momiji4 COT ^ 7 IfeE?(I.K.t*&^E?!l£:E#l^<E> 

ia?y#-*§-i 3,&tM 4 fc-ttt-eti^-t-o ^ CO^ 

ft^fctfS 365 nmftm%t& 1 #2>><b Momiji4 Ztllttf. W£M (Momiji) 

mj&V^Ttt 365 nm ftflStt^ 1 0 Momiji4 (O 1 ^WflBltKlti^ U 91 
Momiji 4 (Momiji) J: 5 %m#&&toik%ft&W&&*&1to'^ - £ ^ 

Lfc (IH1 6, 2 0W2 2) o HeLa fffll^^ Momiji, Momiji4 ^3§9l£itT. &ffl 
m\HX*<D 410 nm%mM^£&mfabm^<Di&yt%f®i(Dmk (Red/Green) £t$J5£ 

LfcJfeJftfc, 3tfl8*tft#W^:3t#ttaE*S»*d s Momiji 4 cofs 5 as&v^r. t 
(Momiji) <D^tii^< b-<rtev^pH fcj&&z&&fth, 4#i43Elfe3teJll*ttr<Diiaw> 
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^Sraco^ttffiVNpHt^Stti'&ofcCEi 7RXfil 9) 0 
HJS#!jD- 6 : Momiji Oli^tDjfl 

12. 5% T * V /i-T ? K^;^^ffl^^T Momiji Z&mit-fiz.nm.faW) 

(Pseudonative SDS/PAGE) £?T? £ Momiji }iE3*^^?f^ UTV^S <b 
7C C Momiji (D 11 #@ CDT^^7^>- (N) &T/l>^=-^ (R) lC % 29#g(Dn^ 

(L) ^M/^-^V (T) ^ N 122 mnco^-ti^^ (Y) £yWy^m (E) 
^ 136#@Oyv ? >' (K) ^7^^7^r^ (N) 138 # g <D yVl^y ^ >- (Q) 

£t3-f->>- (L) ^ 142#S<D;77l^ 5; >- (Q) ^P^y (P) ^ 159#g<D 
T^^=¥^ (N) ^T^^^^rlym (D) Id, 161#@(DT7^^ (A) y ^ 

(S) 190#gO^n v/V (Y) ^Fk^y (T) (CI, 192 #g ©7 ^—/l^T 
^->- (F) ^^nv'V (Y) fc x 196 #g©^r^y (C) £i? y > (S) 
^»t, 224 #g frb 229 #g 6 y^^r^JI^-r?)*^^ <9 Zl» 

ffi^ofc(i2 4) 0 Momiji (m ytmMfe&m^yt 

#tt^;b3tt«£^LT^fc(|I|2 5) G -<7}^Mf£&: dl6 t bfc 0 dl6 <7)T 

Hife^ljD- 7 : Momiji (7)^*^(Df^S^ 

Momiji (D 11 #g (DT^/^^r^ (N) ^T/l^— ^ (R) 29#@©n-Yi/ 

>- (L) £ h u^r=-^ (T) 95#g<7>-f y v4 (I) 4- h u$-=.i/ (t) 

ioi#@(D^r y ci^r v/^/ (d &s<y^ (v) io3#g<7>-r y p-r >>- (i) £ 

h UJr~ is (T) (C, 122#g<D^n (Y) ^yVl/^5>^ (E) ^ s 124 # g 

(Ds<Vl/ (V) ^hU^-n> (T) fC x 138#g©^Vw^ ^ >- (Q) (L) 
Kl, 142#g<7>yVi^y 5 >- (Q) ^/n!)y (P) 159#g<7)T^/N°^^r^ (N) 
^rT^/^^V^ (D) It, 161#@©77->- (A) £ri?y^.(S) ^ 174 # g 
C0^^^/l^T7^> (F) ^y^^-^^ (M) 190#g<D^n (Y) h U 

Jr-y (T) fc % 192 #@ COy ;VTv=-^ (F) (Y) 196 # g 
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(D-y^T^^ (C) Sr-feU^ (S) m % 212#i<D7^^UT7 — ^ (F) £r^n-> 
1/ (Y) IIT^IIIU 224 #g*^ 229#g*"T?<E>6T5 / 

£ f9 ^4^^^ofc(El 2 4) 0 Momiji i l^fitK:^ b^<£>^ (AO ^fTO"^ 
#W^^:5fe#tt^^^^'ttW^^b-CV^fc(|lI2 6) 0 ^<D^^££ml6 £ bfc Q 
ml6 <DT 5 /IftE^JXt^2£E^J&E^J*^6B#l#-ig'l 7lt;i 8 M^tb^tL^ 
f 

^'J/Wy^fVft^ (Anthopleura inornata) SjfeCOff^.^ 

^fc^^^^J: <9 ^ tJ-1hV=f (Trachyphylliageoffroyi) (C&^-T 

(optical marking) 1~£ £ i: ^ pjfg-^fc 5 0 ^ bl^^t.): 9, T 
^ /^"jry? (Scolymia Vitiensi 
f)fcief»$tl5, *5SK©**SefH:, ^Tt^Jzo-C-fe^^fe^^ 

(optical marking) f § - £ ^prfg-^fe & 0 *3&BH£>3c3te® Sflffc 
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1. ^U/Wy^ft^ (Anthopleura inornata) S5fe<DTfB^)#'l4 ; tr ; S" 

(1) M^if^6 0 5 nmtfe5 ; 

(2) 6 0 5 nmi;:*5»t5 j e/V'!ft3t4SSfei s 4 7 5 5 0Tfc5 ; 
( 3 ) 7fcPj£l&#440 p H^Stt^ P H 5 ~ 1 0 -C^Jt-efc 5 : 

( a ) ia^ij#-^- 1 iz.mm,<DT ? y ®?ia?ij ; 

«ifeRtJ«/xw:#ip«:^rr*r ^ ;ra^u ®bt*H4&wi-5T ^ y use 

3. ^!)/Wy^r>ft^ (Anthopleura inornata) &5fc<DTfB<D#f££rW 

(1) RlR«^:«[**S5 5 3 nmffcS ; 

(2) 5 5 3 nmfcfcttS^/HKSt^&tf 5 2 5 3 0 OT'fcS ; 
( 3 ) p HlSStt^S p H 5 ~ 1 0 X&MXtb 5 : 

( a ) ga?ij#-$§- 3 {-fB«ccoT ^ y mmn ; xte, 

(b) bh^j#-^3(-ie«(dt5: ;msm\z.-&^x 1 i^»7^i^ 
m : 

5. m^k^i frb 4 (D{eitLfr^mm<D : g;&n& k-t5dna 0 

6. j^TW-fRTtbd^cDDNAo 

( a ) IB^IJ#-^ 1 i-fS*c<D 7^7 ®?IB?iJ £r=i — K1"5D N A ; Xtt, 

(b) iB»-^-i i-fB«c©T^ y^iB^J^*3v^r i ^bli©r?;t®^ 
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— Ki~3DNA : 

(a) m&m-%r3KLtiM<D7$smWM : £=*~- KtSDNA ; 

(b) SE^iJ#-^3^fB«c7)T$ 7 tiE^J^feVNT 1 ^ bti©7 ^ / 

— Kf^DNA : 

( a ) IB?IJ#-^ 2 ^fE«c(D^SiB^J ; 

9. WTcOfpr^^^KMB^iJ^^'-fSDNAo 

(a) SH^J#-^-4^fB«(DmSia^J ; Xf*. 

(b) lB^J#^-4^|H«c7)m^IB^J^*5VNT 1 75^M©mS<7)^:^, t^S^ 
IB^J : 

1 0. f«3S6 9 (DfprtL^^^f5*feODNA^^-r5m^mx-<^ o 
1 1 . ft*Jg 6/5^1 0 <Dimnfr\Z.t^(DV N AX^ff 1 0 ^fS«(Dffi 

14. ^^e>4(7){pT^^c:fE«c^-fe|gSeK, !f^3g5^e> 9<D{»Jtl 

xmm&te, nmuMmi 2MfE^am^6ic£^£f\ musts' k 
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15. t (Trachyphylliageoffroyi) £*CDTfB<^#l4£^1-<5^ 

(1) mK&(Dmmz£VM&frbft&^m4k\^,m&m*L$iM& s o 8 nm(») 

5 7 2 n m (#) "Cfc «9 s 5 1 8 n m (WO RXf 5 8 1 n m 

(^) -c&3 ; 

(2) 5 0 8 nmfc&tfZ>^r/UW.yt&M (W ^9 8 8 0 OM-1 cm-lf 
9,572 nmfc^ttS^/HJb&eMgfc (*)^6 0 4 0 0M- 1 cm- 1 T?&5 ; 

(3) iT-l&WO. 80 at) RtfO. 33 (#) "CfeS;^ 

(4) iMl/ife© P Hi^tttoV^t© p K a 5 . 7T?&5: 

i 6 . &LT<Dffitifrv>T ^ /mnm^ir^mytmBMo 

( a ) ie?ij#-s§- 5 \z.uwl(ot ^ ; m.mn ■, x«> 

(b) E^u#-g-5jciis«j©T5 /BeBB^ij»c*5v>-c i frb&m<nr ^ s&<dx&i. 

i 7. wmtt7\zje.m<DT^ /wmmtt-tz$k%MU&.* 

18. Tif (Scolymia Vitiensis) ^^^TfB^^tt^^ 

(1) ^^coP.lt(Cj; «9^-fe^^^^^b.Mffi«*^ 5 0 8 nm(i) 
5 7 8 n m (:*) t> * ^tfe^ft^ 5 1 8 n m (£t) SU 5 5 8 8 n m 

(*) T?fe^> ; 

(2) 5 0 8 nmtfclt^^^Bit (It) #10 2 2 5 0M- 1 c m - 1 T 
&><9 „ 5 7 8 nm^^lt5 : &;^3tM (*) ^7 6 9 5 0M— 1 c m- 1 

6 ; 

o) mj-i&m mm #o. 43 ago &t*o. 51 (#) -ehz>;&xf 

(4) Itfe (5 0 8 nm) OpHi^ttlCO^tpKa^5. 8 "Cfc «9 . (5 

7 8 n m) CpHra(:o^tpKa^6. 5t?$>5„ 

19. fitT©w»cr^ /»Ba^j&-^-r«*3tseK. 
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( a ) ia^ij## 9 izmm<DT ^ y mmm 3m, 

( b ) mzm-^r 9 icmmcDT ^ j i & b^rncor $ / ^^^^ s 

2 o . m$m-% ii, i3, is i 7 ^{pt^^ie^t ^ / ®?ib?ij&- 

2 1. ^TC0{pT^^C0DNA o 

(a) m^m^ 5 izmm,(DT ^ /mmn^^— k-t^dna ; xn, 

tSDNA : 

(c) E?«#-9-6fcfE*<OifiSE^JSr^r-t-«5DNA ; 

(d) E^J#^6t£fB«fe©:££gE?iJK:*3l^T ld>e>*fi©iSS©^, tMtF 

2 2. £HT©^^©DNA 0 

(a) iH?iJ#-^7lClS^<7)T^ yKE^J*r=»— KtSDNA ; Xfci* 

(b) iB^J##8^|5ft<D^SE^JS:^-i-5DNAo 
2 3. J^T^fatb^ODNAo 

(a) E3?U##9H:3Bft©T5 /@£IB?iJ£^ — KtSDNA ; Xfit* 

(b) SB^j#-^9^i5«fe<oT5: s&mmzL&^x i i^ftfl©7$y»©^, 

tSDNA : 

( c ) ib^ij## i o fciBttossssaaaj*:^-*-* dna ; 

(d) IB^J#^- 1 0 tH«Ett©ifi3£iB^J^*5VNT 1 i5^ti©ili©^*, Hlfeft 
t>VXfi#*D^^-r^±^*I3^J^Wb, ^of^SeRSra-KtSDNA : 

2 4. ^TO^rtLd»©DNA 0 
( a ) SB?lJ#-f§- 11, 13, 15 Xte 1 7 ^ISfttDT 5 / HSB^IJ*- =i— Ki-5 D 
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NA ; Xn, 

(b) E?(JSf 1 2, 14, 1 6Xfe 1 8 {Cfegc^gfE^J^W-rSDNAo 
2 5. m^m2 1 frb 2 4 (DffithWcmM(DDTS! AZ^&m^Z-^f ? 

o 

2 6. ff 2 l£>ib2 4cD{pJ^^^fE«(ODNA3?:^lf^^2 5 klfBgtCO 

2 8. i©iei«rttMt5ieit^5, it 2 7 {cfeicoM 

2 8 {dfBgc(DS;^7t^e® 0 

3 1. If^^l 5^?j 2 OcD-fpTtt^^fHife^^^^e®, ff^3l2 1^^2 
4<D{pTtl^;ifB*6<DDNA, |f*3S2 5 ^fE«(Da^m^-<^^— , ff 2 6 
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^^m^Xtli^. ^U/Ky^yf t^ 7 (Anthopleura inornata) &M<Dffife<D 
¥f&&m-rz>&mm£l'M, Mmzt^-y-^^ (Trachyphylliageoffroyi) RX?T 
"tF^^-rjffy-^^ (Scolymia Vitiensis) &&(Dffife<D'g;yt!&&$:^-t Z>^Jt 
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• ^lo>525365 




1/15 



•l0/§2536 




2/15 




3/15 




4/15 




m9 



Lyir-Kaede 

























* ■* - 



\ 



Lyn-Kaede2 



ia i o 



^OJ. » «5 60 80 100 120 140 




• i n » I 1 n 1: 

250 300 350 4O0 ! 450* -500 550 000 



5/15 



• #b/ 525 3 65 

1 1 




UVjH»#(EX) 



300 350 400 450 500 550 800 650 700 



nm 



6/15 



^0 '525 365 

HI l 2 





7/15 



#10/52536 



El 1 3 



60m'm 




450 / 500 550 600 650 

nm 



8/15 



HI 1 4 





9/15 



#10/525365 





10/15 





13/15 



El 2 3 




14/15 




15/15 



^0/525365 

0TO1Rec'dPCT/Fr 2 3 FEB 2005 

SEQUENCE LISTING 
<110> RIKEN et al 

<120> Chromo protein and fluorescent protein 
<130> 35 
<160> A31519A 

<210> 1 
<211> 229 
<212> PRT 

<213> Anthopleura inornata 
<400> 1 

Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

15 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp Thr Leu Thr Pro Cys Trp Met Tyr 

50 55 60 

Gly Ser Lys Thr Phe lie Lys His Thr Ser Gly lie Pro Asp Tyr Phe 
65 70 75 80 

Lys Glu Ser Leu Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Cys Leu Thr He His Gin Asp Thr Ser Met Gin Gly 

100 105 110 

Asp Cys Phe lie Phe Lys He Lys Val He Gly Thr Asn Phe Pro Ala 




1/36 



115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

Arg Leu Gly His His 
225 



<210> 2 
<211> 690 
<212> DNA 

<213> Anthopleura inornata 
<400> 2 

atg get acc ttg gtt aaa gaa act atg cgc ate aag atg agt atg gaa 48 
Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

15 10 15 

ggg acg gtt aat gga cac cac ttc aag tgt gaa gga caa gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly. Glu Gly 

2/36 



20 25 30 

aag cct ttt gaa ggt tac cag gtc gaa aag att aga gtt act gaa gga 144 
Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 . 45 

ggt ccg eta ccc ttt gcg tac gat act ttg aca cct tgc tgg atg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp Thr Leu Thr Pro Cys Trp Met Tyr 

50 55 60 

gga agt aaa acc ttc ate aag cat aca tea gga att ccc gat tac ttc 240 
Gly Ser Lys Thr Phe He Lys His Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag gag tct ctt cct gaa ggc ttt act tgg gaa aga acg caa ate tac 288 
Lys Glu Ser Leu Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tgt ctt act att cac cag gac aca age atg cag gga 336 
Glu Asp Gly Gly Cys Leu Thr He His Gin Asp Thr Ser Met Gin Gly 

100 105 110 

gat tgt ttt att ttc aag ata aaa gtc att ggt acc aac ttt cct gec 384 
Asp Cys Phe He Phe Lys He Lys Val He Gly Thr Asn Phe Pro Ala 

115 120 125 

aat ggt ccc gtg atg cag aag aaa aca gca gga tgg gag cca tgc gtt 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cct cgt gec ggt gtc ttg tgt gga cag teg ttg atg 480 
Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gee ctg aaa tgc aag gat ggc aac cac ctg acg tgc cat ctg cga act 528 

3/36 



Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

acc tac agg tec aga aag gca gga caa aaa atg cca gag ttc cat ttc 576 
Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

ggg gat cat cgt att gag ate ctg aag gaa gaa gaa caa ggc atg cgt 624 
Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

att gaa caa tac gag gca gcg gtg gcg agg tac tgc gaa get cca tec 672 
He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

agg ctt gga cat cac taa 690 
Arg Leu Gly His His 
225 

<210> 3 
<211> 229 
<212> PRT 

<213> Anthopleura inornata 
<400> 3 

Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

15 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 
35 40 45 
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Gly Pro Leu Pro Phe Ala. Tyr Asp He Leu Ala Pro Cys Cys Ser Tyr 

50 55 60 

Gly Ser Lys Thr Phe lie Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Glu Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Ser Leu Ser He His Gin Asp Thr Ser Leu Gin Gly 

100 105 110 

Asp Cys Phe He Tyr Lys He Lys Val He Gly Thr Asn Phe Pro Ala 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

Arg Leu Gly His His 
225 

<210> 4 



5/36 



<211> 690 
<212> DNA 

<213> Anthopleura inornata 
<400> 4 

atg get acc ttg gtt aaa gaa act atg cgc ate aag atg agt atg gaa 48 
Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

15 10 15 

ggg acg gtt aat gga cac cac ttc aag tgt gaa gga caa gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

aag cct ttt gaa ggt tac cag gtc gaa aag att aga gtt act gaa gga 144 
Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 45 

ggt ccg eta ccc ttt gcg tac gat att ttg gca cct tgc tgc teg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Ser Tyr 

50 55 60 

gga agt aaa acc ttc ate aag cat gtc teg gga ate ccc gat tac ttc 240 
Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag gag tec ttc cct gaa ggc ttt act tgg gaa aga acg caa ate tac 288 
Lys Glu Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tct ctt tct att cac cag gac aca age ctg cag gga 336 
Glu Asp Gly Gly Ser Leu Ser He His Gin Asp Thr Ser Leu Gin Gly 

100 105 110 

gat tgt ttt att tac aag ate aaa gtc att ggc acc aac ttt cct gec 384 

6/36 



Asp Cys Phe He Tyr Lys He Lys Val He Gly Thr Asn Phe Pro Ala 

115 120 125 

aat ggt ccc gtg atg cag aag aaa aca gca gga tgg gag cca tgc gtt 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cct cgt gcc ggt gtc ttg tgt gga cag teg ttg atg 480 
Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gcc ctg aaa tgc aag gat ggc aac cac ctg acg tgc cat ctg cga act 528 
Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

acc tac agg tec aga aag gca gga caa aaa atg cca gag ttc cat ttc 576 
Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

ggg gat cat cgt att gag ate ctg aag gaa gaa gaa caa ggc atg cgt 624 
Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

att gaa caa tac gag gca gcg gtg gcg agg tac tgc gaa get cca tec 672 
He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

agg ctt gga cat cac taa 690 
Arg Leu Gly His His 
225 



<210> 5 
<211> 225 



7/36 



<212> PRT 

<213> Trachyphyllia geoffroyi 
<400> 5 

Met Ser Leu lie Lys Pro Glu Met Lys lie Lys Leu Leu Met Glu Gly 

15 10 15 

Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Thr Met Ala 
145 150 155 160 

Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val. 
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180 185 190 

Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 
210 215 220 

Lys 
225 



<210> 6 
<211> 678 
<212> DNA 

<213> Trachyphyllia geoffroyi 
<400> 6 

atg agt ctg att aaa cca gaa atg aag ate aag ctg ctt atg gaa ggc 48 
Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

1 5 10 15 

aat gta aac ggg cac cag ttt gtt att gag gga gat gga aaa ggc cat 96 
Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

cct ttt gag gga aaa cag agt atg gac ctt gta gtc aaa gaa ggc gca 144 
Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt gec tac gat ate ttg aca aca gca ttc cat tat ggt 192 
Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac agg gtt ttt get aaa tac cca gac cat ata cca gac tac ttc aag 240 
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Asn Arg Val Phe Ala Lys Tyr Pro Asp His lie Pro Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt ccc aaa ggg ttt tct tgg gag cga age ctg atg ttc gag 288 
Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

gac ggg ggc gtt tgc ate get aca aat gac ata aca ctg aaa gga gac 336 
Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

act ttt ttt aac aaa gtt cga ttt gat ggc gta aac ttt ccc cca aat 384 
Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt cct gtt atg cag aag aag act ctg aaa tgg gag gca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

aaa atg tat ttg cgt gat gga gtg ttg acg ggc gat att acc atg get 480 
Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Thr Met Ala 
145 150 155 160 

ctg ctg ctt aaa gga gat gtc cat tac cga tgt gac ttc aga act act 528 
Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

tac aaa tct agg cag gag ggt gtc aag ttg cca gga tat cac ttt gtc 576 
Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 190 

gat cac tgc ate age ata ttg agg cat gac aaa gac tac aac gag gtt 624 
Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 
195 200 205 
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aag ctg tat gag cat get gtt gec cat tct gga ttg ccg gac aac gtc 672 
Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 

210 215 220 

aag taa 678 
Lys 
225 

<210> 7 
<211> 225 
<212> PRT 

<213> Trachyphyllia geoffroyi 
<400> 7 

Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

15 10 15 

Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ala Tyr Asp He Leu Thr- Thr Ala Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 
100 105 110 
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Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp lie Arg Met Glu 
145 150 155 160 

Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 190 

Asp His Cys lie Ser lie Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 
210 215 220 

Lys 
225 

<210> 8 
<211> 678 
<212> DNA 

<213> Trachyphyllia geoffroyi 
<400> 8 

atg agt ctg att aaa cca gaa atg aag ate aag ctg ctt atg gaa ggc 48 
Met Ser Leu lie Lys Pro Glu Met Lys lie Lys Leu Leu Met Glu Gly 

15 10 15 

aat gta aac ggg cac cag ttt gtt att gag gga gat gga aaa ggc cat 96 
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Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

cct ttt gag gga aaa cag agt atg gac ctt gta gtc aaa gaa ggc gca 144 
Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt gec tac gat ate ttg aca aca gca ttc cat tat ggt 192 
Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac agg gtt ttt get aaa tac cca gac cat ata cca gac tac ttc aag 240 
Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt ccc aaa ggg ttt tct tgg gag cga age ctg atg ttc gag 288 
Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

gac ggg ggc gtt tgc ate get aca aat gac ata aca ctg aaa gga gac 336 
Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

act ttt ttt aac aaa gtt cga ttt gat ggc gta aac ttt ccc cca aat 384 
Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt cct gtt atg cag aag aag act ctg aaa tgg gag gca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

aaa atg tat ttg cgt gat gga gtg ttg acg ggc gat att agg atg gag 480 
Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Arg Met Glu 
145 150 155 160 
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ctg ctg ctt aaa gga gat gtc cat tac cga tgt gac ttc aga act act 528 
Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

tac aaa tct agg cag gag ggt gtc aag ttg cca gga tat cac ttt gtc 576 
Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 190 

gat cac tgc ate age ata ttg agg cat gac aaa gac tac aac gag gtt 624 
Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

aag ctg tat gag cat get gtt gec cat tct gga ttg ccg gac aac gtc 672 
Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 

210 215 220 

aag taa 678 
Lys 
225 



<210> 9 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 9 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 
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35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp lie Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

He Asp His Cys He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 
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<210> 10 
<211> 690 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 10 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val lie Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr lie Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 
100 105 110 
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ggc act ttc tat aat aaa gtt cga ttt tat ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aaa tgg gag caa tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc ata gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Cys He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

gag aaa caa caa caa tga 690 
Glu Lys Gin Gin Gin 
225 
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<210> 11 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 11 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Lys Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Glu Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 
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165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

He Asp His Cys He Glu He Leu Ser His His Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 



<210> 12 
<211> 690 
<212> DNA 

<213> Scolyraia Vitiensis 
<400> 12 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 
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50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct aag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Lys Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate gec aga aac gac ata aca atg gaa ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Glu Gly 

100 105 110 

ggc act ttc tat aat aaa gtt cga ttt tat ggt gta aac ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aag tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc ata gag att tta age cat cac aac gat tac aac aac 624 
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He Asp His Cys He Glu He Leu Ser His His Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

gag aaa caa caa caa tga 690 
Glu Lys Gin Gin Gin 
225 

<210> 13 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 13 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 
85 90 95 
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Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

He Asp His Cys Met Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 

<210> 14 
<211> 690 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 14 

atg gtg agt gtg att aag gac 
Met Val Ser Val He Lys Asp 



gaa atg aaa gtc aac ctg cgt atg gaa 48 
Glu Met Lys Val Asn Leu Arg Met Glu 
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1 5 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gee aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

ggc act ttc tat aat aaa gtt cga ttt tat ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg. cag aag aag acg cag aaa tgg gag caa tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
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Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc atg gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Cys Met Glu lie Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

gag aaa caa caa caa tga 690 
Glu Lys Gin Gin Gin 
225 



<210> 15 
<211> 223 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 15 

Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

15 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

24/36 



20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Asn Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 
145 150 155 160 

Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 
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<210> 16 
<211> 672 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 16 

atg gtg agt gtg att aag gac gaa atg aaa gtc cgc ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

1 5 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga act ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 
100 105 110 
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ggc act ttc tat aat aaa gtt cga ttt gaa ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aat acg ctg aaa tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Asn Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att gac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp lie Asp Met 
145 150 155 160 

tec ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc acc cac tac 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

ata gat cac age ata gag att tta age cat cgc aac gat tac aac aac 624 
lie Asp His Ser lie Glu lie Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac taa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 

<210> 17 
<211> 223 
<212> PRT 

<213> Scolymia Vitiensis 
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<400> 17 

Met Val Ser Val lie Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

15 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr lie Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Thr Phe 

85 90 95 

Glu Asp Gly Gly Val Cys Thr Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 
145 150 155 160 

Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Met Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 
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195 200 205 

Val Thr Leu Tyr Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 

<210> 18 
<211> 672 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 18 

atg gtg agt gtg att aag gac gaa atg aaa gtc cgc ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga act ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg act ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Thr Phe 
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85 90 95 

gaa gac ggg ggc gtt tgc acc get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly Val Cys Thr Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

ggc act ttc tat aat aaa gtt cga ttt gaa ggt aca aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Thr Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg ctg aaa tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att gac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 
145 150 155 160 

tec ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac atg aga act 528 
Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Met Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc acc cac tac 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

ata gat cac age ata gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Ser lie Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt tat gag cat get gtt get cgt tct gga ttg cag gac taa 672 
Val Thr Leu Tyr Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 
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<210> 19 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

gaaggrtgyg tcaayggrca y 21 

<210> 20 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 20 

acvggdccat ydgvaagaaa rtt 23 

<210> 21 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

31/36 



<210> 22 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 22 

aagagactcc ttgaagtaat cggga 25 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 23 

ggccacgcgt cgactagtac 20 

<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic DNA 
<400> 24 
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aaaatatcgt acgcaaaggg 20 

<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 25 

aggaggtccg ctaccctttg 20 

<210> 26 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 26 

cccggatccg accatggcta ccttggttaa aga 33 



<210> 27 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 27 

atcaagntnw ryatggaagg 20 

<210> 28 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 28 

acvggdccat ydgvaagaaa rtt 23 



<210> 29 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 29 

ggccacgcgt cgactagtac gggiigggii gggiig 36 



<210> 30 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 30 

agttcacacc atgatattca atatcata 28 

<210> 31 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 31 

ggccacgcgt cgactagtac 20 

<210> 32 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 32 

tcttcgtaag tcatgcttcg ttc 23 



<210> 33 
<211> 21 
<212> DNA 
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# 



• 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 33 

ggtattcgcc aaatacccaa a 21 

<210> 34 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 34 

cccggatccg accatggtga gtgtgattaa ggacgaaatg 40 

<210> 35 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 35 

ccgctcgagt tgttgttgtt tctctttgtc ctg 33 
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